IV. The Preparation of Spectrum Tubes. -Instructions and suggestions are given for the preparation of Plucker tubes commonly required for optical demonstration, testing, or research. The remarks apply especially to tubes containing hydrogen, nitrogen, oxygen, helium, neon, and argon. In this connection we wish to express our faith in the constancy and reproducibility of the wave lengths as emitted by a tube containing cadmium at low pressure. Since 191 5, when one 6 of us pointed out the ease with which the separation of interferometer plates could be determined from observations on neon interferences, this laboratory has always photographed the neon spectrum along with that of cadmium. For the majority of these exposures the quartz tube containing neon as described (loc. cit., p. 202) was used, always under the same conditions. The radiations emitted by this neon tube have thus been compared with the red radiation from many different cadmium tubes because the latter are relatively short lived on account of the electrode sputtering and more frequent breakage of tubes operated in a furnace. The usual variations in operating conditions (temperature 250 to 320 C, current 20 to 200 ma, and pressure 0.005 mm Hg to perhaps several centimeters due principally to occluded gases in tubes not properly exhausted) showed no systematic displacements of cadmium lines relative to the adopted values of neon.
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Furthermore, a special investigation was made to detect, if possible, any measurable variation in the neon wave lengths emitted by different tubes containing gas at different pressures.
For this purpose special tubes were filled with neon gas at "high"
and "low" pressures, the limits in pressure (about 0.1 mm Hg to Such an arrangement was installed in a basement laboratory at this Bureau 13 in 191 4 and has been in almost continuous use ever since. In view of the fact that this type of [Voi.18 grating mounting has many excellent features but has never been described in detail, we have considered it worth while to show a plan of our instrument (Fig. 2) Furthermore, the compactness of the mounting makes it easy to secure great rigidity for it. The fact that the mounting in parallel light brings the spectrum closer to the grating results in reducing the dispersion to about half of what it would be in the Rowland mounting. The aperture ratio being doubled the intensity of the spectra is theoretically quadrupled.
To be sure some light is lost by absorption in the auxiliary mirror, but this loss is probably more than compensated by the elimination of astigmatism. ' With the grating described above a 10-second exposure is ample for the iron arc spectrum at 3000 A, and only 15 minutes are required to photograph this spectrum at 9000 A. Our experience leads us to believe that the spectra from a grating in parallel light are effectively from 5 to 10 times as intense as when mounted according to Rowland. 
